Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.005 Å; R factor = 0.039; wR factor = 0.108; data-to-parameter ratio = 7.8.
The title compound (cimifugin), C 16 H 18 O 6 Á0.5CH 3 OH, was isolated from the rhizome of Actaea asiatica Hara. The asymmetric unit contains two independent molecules and a solvent methanol molecule. The five-numbered ring adopts an envelope conformation in each molecule. Intra-and intermolecular O-HÁ Á ÁO hydrogen bonds stabilize the crystal structure.
Related literature
For related literature, see: Kusano et al. (1998 Kusano et al. ( , 1999 ; Wan (1990) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). et al., 1998, 1999) . To investigate the bioactive natural products from A. asiatica, chemical studies of the rhizome of the plant were undertaken by screening using immunopotent tests in vitro, we obtained a compund, viz.
cimifugin, from the petroleum ether extract. The structure of cimifugin was elucidated by extensive spectroscopic analysis, including two-dimensional NMR spectroscopy, and established unequivocally by single-crystal X-ray diffraction analysis.
The molecular structure of (I) and the atom-numbering scheme are shown in Fig The hydroxy groups are attached at atoms C12, C16, C28 and C32. The methoxy group located at atoms C4 and C20. The interactions of intermolecular and intramolecular hydrogen bonds are formed between the hydroxy and carbonyl groups, which stablize the crystal structure.
The rhizomes of Phlomis umbrosa turcz was collected in Jianshi county, Hubei province, China, January 7, 28.8, 118.4, 167.1, 112.3, 179.7, 109.3, 168.7, 157.0, 94.5, 161.1, 72.3, 25.4, 25.5, 61.0, 61.2 . Crystals suitable for X-ray structure analysis were obtained by slow evaporation from methanol at room temperature.
supplementary materials sup-2 Refinement H atoms of the hydroxy group were located in a difference density map and the atomic coordinates allowed to refine freely.
Other H atoms were positioned geometrically and refined as riding with C-H = 0.95-0.98 Å). For the CH and CH 2 groups, U iso (H) values are set equal to 1.2U eq (carrier atom) and for the methyl groups they are set equal to 1.5U eq (carrier atom).
The absolute configuration could not be established because of the absence of significant anomalous effects. Friedel pairs were merged for the final cycles of refinement.
Figures Fig. 1 . View of the molecule of (I) showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. Hydrogen atoms have been omitted for clarity.
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